Introduction
Production and free and universal access to Antiretroviral Therapy (ART) for patients with HIV/AIDS as of 1991 in Brazil have been associated with decrease in mortality rates, changes in hospitalization rates and morbidity and treatment of associated opportunistic infections 1, 2 . According to Guibu et al., 56.7% of patients diagnosed in 1998 lived up to 9 years as did 63.9% of those diagnosed in 1999 3 . ARV treatment at a STD/AIDS Training and Reference Center in the city of São Paulo has also resulted in a general increase in patient survival after the 1996 introduction of triple therapy 4 . Despite the well-established association between treatment with antiretroviral drugs and increase in survival, less is known on the association of certain patient factors, such as age and gender 5 , or behavioral ones such as injecting drug use 6 , which have been associated with variability in survival times. Many of the studies on outcomes related to antiretroviral drug treatment, mainly HA-ART, are clinical studies such as those carried out by different Collaboration groups. Examples are the ART Cohort Collaboration 7 and the When to Start Consortium 8 . The detailed description of patients and of ART regimens received at the CRT-DST/Aids in the period from 1985 to 2005 presented in our study aims to further contribute to the better understanding of the characteristics of ART and the factors that may influence it in Brazil, and identify and suggest lines of investigation to deepen knowledge on the therapeutic approach to fight the HIV/AIDS epidemic.
Methods
This exploratory study relates to data collected on a retrospective cohort of HIVinfected individuals, 13 years old and over, with and without AIDS, enrolled at the Centro de Referência e Treinamento DST/ Aids São Paulo (CRT), and who were on antiretroviral drug treatment (ART) from 1985 to 2005. The present paper is a cross-sectional analysis of the characteristics of 4,191 patients of this cohort and their first known ART prescription.
Data were collected by nurses and physicians of the CRT Disease Surveillance Department, during disease reporting routine follow-up of patient medical charts. From 1998 to 2005, the Disease Surveillance team routine included collecting data on treatment.
Patients were classified as AIDS according to the case definition criteria adopted by the Brazilian National STD/Aids Program, whose main differences with international/ CDC criteria relate to inclusion of individuals with CD4<350 and RJ/Caracas 9 criteria for classifying cases.
An initial descriptive analysis of the study population was performed using frequency tables and graphs for categorical variables. Data were divided into epidemiData were divided into epidemiological-demographic, clinical-laboratory and treatment variables for analysis.
The clinical-laboratory description was based on case definition criteria and CD4 lymphocyte count (CD4) and Viral Load (VL) values. CD4 and VL dates and counts were used to determine CD4 and VL nearer to: first known HIV positive test, diagnosis of AIDS, beginning of each ART regimen, and death.
ART prescription dates were used to determine the duration of the first treatment; use of ART before the first known date of regimen allowed classifying patients into treatment-naive or non-naive; dates of enrollment, first appointment and beginning of treatment allowed classifying patients who began treatment at CRT or previous to enrollment at CRT at another service; dates of first HIV test, of Aids diagnosis and of beginning of treatment allowed classifying status as HIV without AIDS or AIDS; dates of Aids diagnosis, of first prescription, and of enrollment were used to calculate time between the diagnosis of Aids and beginning of treatment; the same previous variables were used for patients defined as CRT.
Treatments were described using drug classes (Protease Inhibitor-PI, Nucleotide
Reverse Transcriptase Inhibitor-NRTI, and Non Nucleotide Reverse Transcriptase Inhibitor-NNRTI) and individual drugs.
Individuals extracted from the referred 1985-2005 cohort whose treatment began as of the date in which they met AIDS case definition criteria (2,546 patients) were used to perform a more detailed analysis. The rationale was to use Brazilian AIDS Treatment Guidelines in effect up to 2007 that determined only cases defined as AIDS should initiate treatment. A cross-sectional analysis of the characteristics of individuals who met the above AIDS definition criteria and who began HAART -1,661 individuals -was performed, describing patients according to having initiated treatment with or without a PI (that is with a NNRTI). The event "HAART with PI" was chosen as the dependent variable for the analysis. The independent variables were demographic, epidemiological and clinical-laboratory characteristics.
The statistical analysis of data on initial treatment with HAART used exploratory techniques to check the patterns of distribution and trends of the main variables. Following, a bivariate analysis was performed to check for the associations among variables. Chi-square tests (c 2 ) for difference of proportions were used. Odds ratio with a 95% confidence interval was used to estimate associations. Multivariate analysis was carried out to estimate the joint effects of independent variables, using logistic regression models. The final model included variables with a p < 0.25 in the bivariate analysis. The model was adjusted through the step-by-step progressive procedure, and the inclusion of variables followed a growing order of OR values. The likelihood ratio test was used to assess the importance of the variables for the final model, considering p < 0.05. The STATA 10.0 statistical package was used to store and analyze data.
Ethical Aspects
The study was submitted and approved by the CRT-DST/AIDS research ethics board and all measures to protect confidentiality of information were taken.
Results
The disease surveillance ART database, comprised of 4,191 individuals, is estimated to be approximately 75% of the total number of patients on ART at CRT. Table 1 summarizes the characteristics of patients and of their initial ART.
There is a predominance of men, individuals between 30 and 49 years of age, white, with over 8 years of schooling, in the population studied. The distribution of exposure category shows a predominance of men who have sex with men (MSM) and heterosexuals.
Regarding median values and ranges of CD4 and VL, despite a smaller number The population showed the highest concentration of initiation in the 1999-03 period, followed by the 1996-98 period.
Most of the patients analyzed were treatment naive (82.7%) upon entering the study. Moreover, most individuals began their treatment at CRT (81.1%).
Roughly 89% of the group was defined as AIDS cases during the follow-up period, most of which (60.7%) before beginning ART. Additionally, 10.9% of patients remained free of AIDS throughout the treatment period.
As to time between AIDS diagnosis and initiation of ART, roughly 34.5% began up to 4 months after diagnosis; 17.8% of patients began treatment after 1 year of diagnosis. Among patients who began treatment after enrolling at CRT, a higher percentage of patients (41.9%) began treatment up to 4 months after diagnosis and less (15.3%) after 1 year of diagnosis. Regarding the duration of initial treatment, 7.5% remained 30 days or less on their first regimen, and 54.5% stayed one year or more on initial regimen. Figure 1 sums up the main characteristics of ART according to classes of drugs, at the CRT-DST/Aids as of 1991, and Figure 2 shows ART as of 1994 describing PI or NNRTI drugs used. Figure 1 shows a predominance of monotherapy up to 1994 when it began to decrease; double therapy peaked from 1996 to1998, and the 1999- The group of patients who were defined as AIDS when beginning treatment comprised 2,546 patients. Of these, 1,661 were identified as having initiated treatment with Highly Active Antiretroviral Treatment (HAART), with a NRTI and, either a NNRTI or PI. Table 2 describes the 1,661 patients according to type of initial HAART treatment.
Among the 1,661 patients, there was also a predominance of men, patients over 30 years of age, white and with over 8 years of schooling. Regarding exposure category, however, there were more heterosexuals than men who have sex with men.
The main diagnosis period was 1997 to 2005, most patients were naive, and over 60% began treatment up to 120 days of AIDS diagnosis. In the NRTI without PI group, 78.1% of patients remained on their first treatment over one year, and this was the case for 88.3% of patients in the NRTI with PI subgroup.
The multivariate analysis by the logistic regression model according to factors associated with initiation with HAART plus PI and the independent variables described below are presented in Table 3 
Discussion
An important aspect of the present operational research-based study is the description of the first treatment of a large cohort of patients on ART with a long-term follow-up in Brazil. With the exception of the Antiretroviral Therapy Cohort Collaboration 10 that followed 20,739 individuals from 95-03, other patient follow-up based studies found did not reach the total number of individuals (maximum of 2,605) or follow-up period (maximum 17 years) 11 of the CRT group. Another important aspect of this study is to describe management at one of the STD/Aids services in Brazil, a country that has developed guidelines similar to developed countries in a developing country scenario.
The predominance of men, individuals over 30 years of age, white, with over 8 years of schooling in the group studied is similar to what is observed for the overall HIV/ Aids population seen at CRT. Likewise, our population is similar to patients described in other Brazilian studies, such as a study on gender differences in survival in an HIV/AIDS cohort in an outpatient clinic in São Paulo, also comprised mainly of men (71%), most with over 8 years of schooling 12 ; and to a study on survival of AIDS patients in Rio, also with a predominance of men (67%), a mean age of 35, although unlike our study, most patients in the Rio study had less than 8 years of schooling 13 . The fact that IDU comprised 20% of AIDS cases reported in the CRT disease surveillance database, while they represent 11.7% of patients on ART stands out. The reasons for this under representativeness should be better investigated. A study on survival benefit of HAART access, comparing IDU and MSM, observed that IDU were less likely to receive HAART, and even to have a CD4 or VL count test 14 . The findings of a meta-analysis on adherence to ART among IDU have suggested that HIV positive IDU tend to be inappropriately considered as less adherent, although among the studies analyzed in the meta-analysis, adherence among IDU reached levels similar to those reported in studies conducted with other risk groups 15 . Having 40% of AIDS cases defined by CD4 value criteria (<350cells/mm 3 ) reflects a trend we have observed at our service and in AIDS case reporting in general toward an increasing number of cases being reported based on CD4 count since this more sensitive definition entered Brazilian Case Definition criteria. The fact that most cases with AIDS are diagnosed as CD4 shows this lab parameter as a major tool for ART initiation and management of the condition. CD4 count nearest to ART initiation with median values below 350cells/mm may also translate a trend toward fulfilling national guidelines in effect that have established beginning treatment in individuals who fulfill criteria as AIDS cases 16 . On the other hand, a median VL of 22,000 copies/ml nearest to AIDS diagnosis and of 17,450 copies/ ml nearest to date of ART initiation did not reflect alignment with Brazilian treatment guidelines recommending ART initiation in patients with a VL below 100,000 copies/ ml. A study to assess outcomes of HAART from 97-2004, in Italy, found a median CD4 lymphocyte count of 411 cells/ml upon initial treatment 17 . In the ART Cohort Collaboration study (10) , 49% of patients started HAART either with a CD4 count of less than 200 cells/ml or with a diagnosis of AIDS.
The growth in the number of patients in treatment cohorts relates closely to the higher availability of ART and number of drugs, mainly as of 1996.
The fact that most of the patients followed began their treatment at CRT (81.1%) and that the majority was treatment naive (82.7%) upon entering the cohort somewhat indicates a favorable situation for beginning treatment. In a previous AIDS patient survival study in São Paulo, 77.8% of women with aids were treatment naïve as were 70.6% of men 13 . These patients, whether beginning treatment at CRT or not (28.4% and 23.0%), still had a high proportion of treatment beginning before they were defined as AIDS. Another aspect, although we did not find any data for comparison, are the fairly low percentages of patients beginning treatment up to one month of diagnosis (18.2% for total, 21.9% for CRT group). The factors involved in treatment postponement, including patient adherence, deserve future studies. A point that should be underscored is the duration of initial treatment, 30 days or less for 7.5% of individuals, and one year or more for 54.5% of patients. A study to estimate length of the first antiretroviral therapy regimen in an outpatient setting in São Paulo found that almost one third of patients were unable to maintain the same treatment for six months, and only 25% did not change their regimen during a one year follow-up 18 , which may be an indication of better adherence to treatment of CRT patients.
We should emphasize that it is difficult to judge quality of treatment based on time between AIDS diagnosis and treatment initiation or beginning treatment before AIDS diagnosis, given the long period covered by the study, in which many different factors played a role on treatment decisions, such as different AIDS case definitions, lab test criteria and development of different national treatment guidelines.
We can say that overall the pattern of both ART class and drugs observed in the study reflect the availability of the different drugs and guidelines in Brazil throughout time. In comparison to other studies, treatment periods described in a study on pattern of hazard of death during ART from 1984-2004 at John Hopkins, revealed mono/combination treatment characterized the Jan90-Dec94 period and HAART, the period beginning Jan95 19 , showing differences between both settings are not very pronounced. In the 97-04 study in Italy the most common drugs were lamividine (85%), zidovudine (57%), stavudine (37%), indinavir (28%) and efavirenz (20%) 16 . In the São Paulo outpatient study, (1996) (1997) (1998) (1999) (2000) , the most used regimen was zidovudine/ lamivudine/indinavir (26%), followed by zidovudine/didanosine (17%), and zidovudine/lamivudine/nelfinavir (13%) 17 . According to the general description of the HAART, AIDS-defined group of 1,661 patients, the choice of initial treatment with a NNRTI or PI does not seem to have been influenced by age group, race or schooling. The group also presented high percentages of treatment beginning up to 60 days after diagnosis and of patients who remained on initial treatment for over a year. An interesting association with initiation of HAART with a PI was pointed out by the exploratory techniques used to check the patterns of distribution and trends of the main variables. The reasons that would lead to the choice of PI for treating males and IDU, and the possibility of staying longer on a treatment or of fewer deaths when a PI was chosen are all issues that deserve to be better explored.
Although having used secondary routine service data to offer a real-world vision on patients on ART may have been an advantage, these kinds of data have several limitations. Uniform definitions on data collecting, and differences in data collecting methods and interpretation of information by different individuals are some of the main drawbacks. While the long period the study refers to is one of its highlights, it also is a limitation due to the heterogeneity of factors that played a role throughout the period, such as different case definition criteria and changes in treatment guidelines, making it difficult to use the results to assess quality of care.
This descriptive study on initial treatment regimens at an HIV/AIDS reference center, albeit the difficulties posed by using secondary data, presents several results that allow means of comparison to data of other domestic and international groups. The results of the study also provide elements for developing more in depth research on the factors that play a role on patients with HIV/Aids undergoing treatment with ART.
Detailed follow-up including each regimen and periods of use, and survival of the cohort will be subject to future papers.
